Biochemical examination of fibroblasts in the diagnosis and research of oxidative phosphorylation (OXPHOS) defects.
The oxidative phosphorylation system (OXPHOS) is organized in five multi-protein complexes, comprising four complexes (I-IV) of the respiratory chain and ATP synthase (complex V). OXPHOS has a vital role in cellular energy metabolism and ATP production. Enzyme analysis of individual OXPHOS complexes in a skeletal muscle biopsy remains the mainstay of the diagnostic process for patients suspected of mitochondrial cytopathy. A fresh muscle biopsy is preferable to a frozen muscle biopsy because of the possibility to measure the overall capacity of the OXPHOS system. In about 25% of patients referred to our center for muscle biopsy, reduced substrate oxidation rates and ATP + creatine phosphate production rates were found without any defect in complex I-V and the pyruvate dehydrogenase complex. In a subset of patients it is necessary to investigate fibroblasts for diagnostic purposes. The indications for biochemical investigations in fibroblasts are: (a) If no muscle sample is available; (b) If prenatal diagnosis is required; (c) To clarify the results obtained in muscle tissue if no clear-cut diagnosis can be made; (d) If molecular-genetic investigations are required; (e) For research purposes. Fibroblasts are less suitable than fresh muscle for investigating respiratory chain disorders, for the following reasons: (i) A defect that is present in a muscle is not always expressed in fibroblasts. (ii) Exclusion of a defect in fibroblasts does not exclude the diagnosis with regard to muscle. (iii) A specific pattern of abnormalities demonstrated in fibroblasts may not be reflected in muscle tissue. (iv) Enzyme deficiencies found in muscle are generally more pronounced than in fibroblasts. An exact diagnosis of respiratory chain defects is a prerequisite for rational therapy and genetic counseling. Provided guidelines for specimen collection are followed, there are now reliable methods for identifying respiratory chain defects.